ABSTRAm. We probed possible developmentally related changes in thin filament activity in rat hearts with the aid of cmlmidazolium (CDZ). CDZ is a calmodulin antagonist that also binds to troponin C and stimulates Ca2+ troponin C-dependent activation of cardiac myofibrilhr contrmctile activity. In paired experiments, we compared the effects of 10, 30, 50, 70, and 100 pM CDZ on Mg2+-dependent ATPrmse activity of myofibrillar preparations from adult and neonatal rat hearts. Over the doseresponse curve, the ATPrmse activity of neonatal myoliibrils was significantly less stimulated than was the ATPase activity of the adult preparations. To know whether this difference in response to CDZ was related to differences in the thin or thick filaments, we studied hybrid adult and neonatat rnyofibrillar preparations. These hybrid myofibrils had native thin filaments, but the thick filaments were displaced with rabbit skeletal myosin. (8). We chose to study CDZ because it has been shown to act through the thin filament regulatory complex and because there is evidence for the existence of develop mentally regulated populations of cardiac thin filament proteins. Our results indicate that, compared with adult, neonatal heart myotibrils are less sensitive to stimulation by CDZ, and this difference may be related to developmental switching in thin filament proteins. We hypothesize that a developmental switch of TnI isoforms may be responsible for this difference.
to CDZ was related to differences in the thin or thick filaments, we studied hybrid adult and neonatat rnyofibrillar preparations. These hybrid myofibrils had native thin filaments, but the thick filaments were displaced with rabbit skeletal myosin. The relative insensitivity of the neonatal prepmrrmtions to the effect of CDZ was retained in the hybrid myofibrils. This suggested that developmental transitions in the population of thin filament proteins are responsible for the difference between adult and neonatal myofibrils in their response to CDZ. Recently elevate CAMP levels by bypassing the @-receptor. Aowevw, to our knowledge there have been no studies of agents that interact directly with myofilament proteins and act as =called CaZ+-sensitizers. In this study, our aim was to determine whether the effects of CDZ on myotibrillar contractile activity were different in neonatal than in adult rat hearts.
CDZ is generally considered a calmodulin antagonist, yet this agent also acts directly on the regulatory proteins of the cardiac myofilaments. CDZ promotes Ca2+-binding to TnC and thus increases submaximal force and Mg2+-ATPase activity (7). This action of CDZ is similar to the action of a number of inotropic drugs, including sulrnazole, that act as TnC agonists and calrnodulin antagonists (8) . We chose to study CDZ because it has been shown to act through the thin filament regulatory complex and because there is evidence for the existence of develop mentally regulated populations of cardiac thin filament proteins. Our results indicate that, compared with adult, neonatal heart myotibrils are less sensitive to stimulation by CDZ, and this difference may be related to developmental switching in thin filament proteins. We hypothesize that a developmental switch of TnI isoforms may be responsible for this difference.
MATERIALS AND METHODS
M yofibrils were prepared by extracting all membranes with the aid of Triton X-100 according to the modification of previously described procedures (9). For each experiment, myofibrils were prepared from a single adult rat heart and from pooled hearts from a single litter (age 5-1 1 d). Hybrid myofibrils were prepared from hearts pooled from several litters. The hearts were rapidly removed from pentobarbital anesthetized rats, m i n d , and placed in cold standard buffer (60 m M KCl, 30 mM imidazole pH 7.0,2 mM MgCl?). The hearts were homogenizsd with a motor-dnven pestle in a glass-Teflon homogenizer. The homogenats were centrifuged at 12 000 x g for 15 min. The pellets were muspended in a solution of I0 mM EGTA, 8.2 m M MgC12, 14.4 mM KCI, 60 mM imidazole pH 7.0, 5.5 m M ATP, 12 mM creatine phosphate, 10 UjmL creatine phosphokinase and 1 % Triton 100-X and left on ice for 30 min. After recentrifugation at 1100 x g for 15 min, the pellets were washed twice in the standard buffer. The m yofibrils were either used fresh or diIuted 1: 1 with glycerol and stored at O'C. Frozen myofibrils were diluted in the standard buffer and washed before use. Myosin was prepared from rabbit longissirnus dorsi by the procedure of Shiverick el al. (10) . The myosin was shown by SDS-PAGE to be free of thin filament proteins. The myosin preparation was functionally accessed as described in the next section. CDZ (Boehringer Mannheim, Mannheim, West Germany) was prepared in 100% ethanol, then diluted in HzO for the assay.
Assay. The Mg2+-ATPase activity of the myofibrillar prepara-tions was measured as described previously (1 1, 12 
RESULTS
Drferenlial response to CDZ. Figure I illustrates the typical response to CDZ over a range of free calcium concentration. The increase in activity is at basal and submaximal levels of calcium. This is consistent with previous results on cardiac tissue of other species (7). A qualitatively similar response to 50 pm CDZ was seen with a preparation of neonatal myofibrils. At basal free calcium concentrations (pCa 7.5-6.251, the neonatal myofibrils had a mean 58% increase over control activity when the data points from pCa 7.5 to 6.25 were combined. This compares to a 127% increase for the mean of those data points illustrated in Figure 1 for Figure 2 , which illustrates the absolute data. Two-way analysis of variance of the absolute data indicated that there was a significant age-related difference in the effect of CDZ for the overall curve as well as at concentrations of 50,70, and 100 pm.
In Figure 3 , this data is illustrated as percent increase from control. At each data point, there was a greater percent increase in activity for the adult preparations.
These experiments indicate a greater relative response to CDZ Micromolar CDZ Fig. 3 . CDZ dose dependence as in Figure 2 , but with the data represented as percent increase over control. The asterisks indicate data points with a significant age-related differenoe in drug effect as determined using anaIysis of variance of the absolute data.
